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The present invention also relates to a process for the preparation of various
polymorphic/pseudopolymorphic S—[4—[2-[N—methyl—N—(2-pyn'dyl)amino]ethoxy]

15  benzyl]thiazolidine-2,4-dione maleate, having the formula (I) shown below. The
polymorphic forms pfépared by the process of the present invention are more active, as an
antidiabetic agent.

The polymorphic forms of 5-[4-[2~[N-methyl—N—(Z-pyridyl)amino]ethoxy]beuzyl]
thiazolidine-2,4-dione maleate, of formuia (I) defined above of the present inventi?n

20  reduce blood glucose and has beneficial effect on coronary heart disease and

atherosclerosis.
Out of the many drugs available for the treatment of diabetic ailments, the

thiazolidine dione derivatives are very prominent and are considered as much superior
effective constituents compared to the sulphonyl ureas. 5-[4-[2-[N-methyl-N-(2-

25 pyridyl)amino]ethoxy]bcnzyl]thjazolidinc—2,4—dionc maleate, one such thiazolidinedione
which exhibited euglycemic effect, was reported in the year 1988 by Beecham group
England (EP 0306228A1) and created interest in the field, ever since.

The novel polymorphbic forms of 5-[4-[2- _[N-methyl-N-(2-pyridyl)amino] ethoxy]
benzyl]thiazolidine-2,4-dione maleate, of formula (I) defined above of the present
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in combination/con-comittant with one or more HMG CoA. reductase inhibitors,
hypolipidemic/hypolipoproteinemic agents such as fibric acid dén’vatives, nicotinic acid,
cholestyramine, colestipol, probucol.
Background of the invention
25 The latest trend that has, of late, crept into the pharmaceutical industry is the
studies on polymorphism in drugs and the difference in the activity of different
polymorphic forms of a given drug. By the term polymorphism we mean to include
different physical forms, crystal forms, crystalline / liquid crystalline / non-crystalline
(amorphous) forms. This has especially become very interesting after observing that
30 many antibiotics, antibacterials, tranquilizers etc., exhibit polymorphism and some/one of
the polymorphic forms of a given drug exhibit superior bio-avatlability and consequently
show much higher activity compared to other polymorphs. Sertraline, Frentizole,
Ranitidine, Sulfathiazole, Indomethacine etc. are some of the important examples of
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with the current interest in the field of polymorphism in drugs prompted us to take-up this
investigation our observations and results from the subject matter of the present
invention.
With a view to prevent/cure the chronic complications of diabetes, research is
25  being conducted round the world in recent times. 5-[4-[2-[N-methyl-N-(iZ-pyx_’idyl)amino]
ethoxy]bcnzyl]ﬂﬁazoiidine-2,4-dione maleate is being considered today as one of the
most effective anti-diabetic drugs which as a multi-purpose activity not only acting on
diabetes itself but also on the reduction of the triglycerides and also on the accompanying
complications mentioned above. Indeed the said 5-[4-[2-[N-methyl-N-(2-pyridyl)amino}]-
30  ethoxy]benzyljthiazolidine-2,4-dione maleate is emerging as the second drug candidate of
euglycemic class of antidiabetic agents.
With an objective to develop novel polymorphic forms for lowering cholesterol
and reducing body weight with beneficial effects in the treatment and/or prophylaxis of
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Yet anot her _objective of the present invention to provide a process for

the 20 pfhsparteeisAMSEs, RbVEIAcHBIcyn AERPablegioltesfand pharmaceutical
et hoxy] berdg T TR B 6T A nE. oo PP st eing sliepocg sfiiog i coxi
phar maceutifealdrwittaedegddabkie esfattvat es. Still another objective of the
present invent e? a.rllgthgroo chgwed?ﬂ%hpa‘gsggtc %%terlzt?(gll to provide a process for the
20 preparation of novel polymorphic forms of 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]
ethoxylbenzyl]thiazolidine-2,4-dione maleate, their stereoisomers, pharmaceutically
acceptable solvates.
Still another objective of the present invention is to provide pharmaceutical
compositions containing novel polymorphic forms of 5-[4-[2-[N-methyl-N-(2-pyridyl)
25  amino]ethoxy]benzyl]thiazolidine-2,4-dione maleate, solvates or their mixtures in
combination with suitable carriers, solvents, diluents and other media normally employed
in preparing such compositions.
Summary of the Invention
The present invention relates to an observation fhat 5-[4-[2-[N-methyl-N-(2-
30  pyndyl)amino]ethoxylbenzyl]thiazolidine-2,4-dione maleate exhibits polymorphism,
which has not been reported till date. The polymorphic Forms I, i, I and [V are
obtained from different solvents like ethanol, ﬁcctone, methano] and 1,4-dioxane

respectively.
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hand, solthﬁgptb@fétf’éldt %&Wrﬁt%fﬁé‘%:hﬂ(qﬂg\%g ﬁ?%ﬁ%@ﬁgggé@éﬂﬁﬁhgn&%l mat)’ry (DSO) ,
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X- r ay( powikgsregief dmagd these foamser n has been obtai ned on a Rigaku D/ Max 2200

nodel diffractoneter equiped ﬁ :@ horit%%ntﬁgeg%mésnoneter in 0/20
geonetry. The copper K a(%E s used and the sanple
was scanned beg\een,3445iiftlR g8 g5@as hahbedd dtanahon aRisdariMix Eilor | net er
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Differential scanning calorimeter was performed on 2 Shimadzu DSC-50
equipped with a controller. The data was coliected on to a Pentium PC using a Shimadzu
TA-50 software. The samples weighed in aluminum cells were heated from room
temperature to 220°C at a heating rate of 5°C /min. The empty aluminum cclll was used

20  asareference. Dry nitrogen gas was purged through DSC cell continuously throughout
the analysis at a flow rate of 30 ml/min.

Fig 1 is a characteristic differential scanning calorimetric thermogram of Form I

Fig 2 is a characteristic differential scanning calorimetric thermogram of Form I

Fig 3 is a characteristic differential scanning calorimetric thermogram of Form IH

23 Fig 4 is a characteristic differential scanning calorimetric thermogram of Form v
Fig § is a characteristic X-ray diffraction pattern of Form I
Fig 6 is a characteristic X-ray diffraction pattern of Form IT
Fi'g 7 is a characteristic X-ray diffraction pattern of Form I
Fig 8 is a characteristic X-ray diffraction pattern of Form [V
30 Fig 9 is the multi-plot of X-ray diffraction patterns of Forms I, II, [l and v
Fig 10 is a characteristic infrared absorption spectrum of Form I in potassium

bromide.
Fig 11 is a characteristic infrared absorption spectrum of Form II in potassium
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char a erl b foI ta: DSC endot herm at 100.53C (on set at
88. 65 *’dacﬁ "Q’ fj%@%\vﬂ'é'%d%?ffractlon (20) : 10.90, 14.54, 15.96,

18. 46, 18 60 l%d@md&@erﬁ?at 1085384 (o 2ot 3688. 8@(})@1023 90, 24.04, 24.72,
25.30, 25.98, 27.44, 29.70 (Fig. 5). IR (cm 1) (M, 2997 (w), 2773

(), 1750 (n), XLReg powler difRetion (@) 16180, 19. 0] 5. 9&,355246( g,6018326,(30.72,1237

Aotor i gt Bieot e 4620 0e b e raeBnt™ vl o OKhE 1 < pr ovi ted a

novel TR (em™) : 3435 (m), 2997 (w), 2773 (m), 1750 (m), 1701 (s), 1620 (m), 1510
1S (m), 1362 (m), 1332 (m), 1237 (s), 1165 (m), 864 (s). 764 (s), 717 (m), 654 (m), 540 (w),
Fig. (10).

According to another feature of the present invention, there is provided a novel
polymorphic Form-II of 5-[4-[2-[N-methyl-N-(2-pynidyl)amino]ethoxy]benzyl]
thiazolidme-2,4—diom; maleate, and its stereoisomers having the formula I which is

2Q  characterized by the following data:

DSC : Endotherm at 127.67°C (on set at 123.17°C) Fig. 2.

XRD (2@): 8.90, 15.40, 18.06, 19.20, 22.30, 23.40, 23.62, 24.80, 25.10, 25.84,
26.72,27.18, 29.30, 29.54, 29.84, 33.26 (Fig. 6).

IR : 3424 (w), 3040 (w), 2947 (o), 2720 (m), 1751 (m), 1702 (s), 1641 (m), 1618

25  (m), 1574 (w), 1541 (w), 1412 {w), 1382 (w}, 1359 (m), 1326 (m), 1265 (w), 1242 (s),
1213 (w), 1162 (s), 1067 {(w), 1031 (w), 865 (5), 773 (s), 713 (s), 667 (m), 576 (w), 539
(m), (Fig. 11).

According to yet another feature of the present invention, there is provided a novel
polymorphic Form-III of 5-[4-{2-[N-methyl-N-(2-pyridyl)amino}] sthoxy]benzyl]

30  thiazolidine-2,4-dione maleate and its stereoisomers having the formula I which is
characterized by the following data:

DSC : Endotherm at 126.41°C (on set at 122.06°C) (Fig. 3).




pol ymorphic Form Il of 5-[4-[2-[N-nethyl-N-(2-pyridyl)an no]et hoxy”)ﬁglfgg%
t hi azoli di ne-2, 4-di one nmal eate, and its stereoisoners having the for

whi ch ws()aﬂnc'bar acterized by the followi ng data: DSC : BHJGY et
127.67C (on set at 123.17C) Fig. 2. XRD (20): 8.90, 15.40, 18.06, 19.20,
22.30, 23.40, 23.62, 24.80, 25.10, 25 4, 26.72, 27.18, 29.30, 29.54,

29.84, 33.26 (Fig. 6). IR: 3424 040 4 1751
(), 1702 (s)}&Rﬁ%&@)}%O 618 2425 (9&)15 &@7‘1(%8%3 %71115?\6’ 301?%9% 1382
, 1359 3 242 1213 1162 1067

E% 103%?“%‘\?’5@ %66@@98%%%95@9’@71 (s)(szses? (n, 5(3\% (W, 5%3) (n,
(Fig. 11). Aqgordma@pzm (rﬁ{‘mm@(m f,aauare), aﬁonmg piads@ny, 16 Y 6n).iL6m3
there is provided a novel hic FormI]]
5- [ 4- [ 2-(F)\1A64 {m) -mnszémp;ylrma@)) JalrﬁSn(é] 1@6%@]%@&‘94 1774g), 717 (m), 657 (m),

t hi azol ;%92 i g?one mal eate and its stereoisoners having the fornula I
whi chB i RaLE &) zed by the following data: DSC : Endotherm at 126.41C

(on set at 12ZcQ3@hglbly @tan%)her IJathrbARtt&QﬁEsenVﬁvémtﬁﬁﬁﬁi?e Raroyidedemnoye 9896
-7- 3 CM (20): 4.60, 846 14,98, 15. 86 02 g} 21.92, 23.50,
25 00, [@Bymaph6FeD- I‘é@féei4 [%Na@ethzéfb@ E(ﬁ?‘ij’l)a*f)mo Fﬁo"y E%V% . 2949

), St o e stiga g g R 1
657 (M, chabacBBRelwy thEidlowdRd dathccording to yet another feature of the

present invention, there is provided a no g lTDI‘B)hI c Form 1V of
5- [ 44] 2- [ N- neDB¢ - Rndothpyn flfdk,;-’l5)3e?rr53r(8{|‘é?tl%\x{ iBén(gM%
thiazoli dine- %ﬁzgﬂr@ﬁggfg e?ﬁ% }f‘ﬁg st §58hepl seNEr&) havones sheid.osmul a |

which is cha owing data: 10 DSC': Endot her m at

125. 39C g@g Sﬁ)t.z'_ﬂboh%l?@@@)?lg&ﬂ a2.14) 22. xsem(zzo)zs 9%, 34.58, 3,380 2648, 22.008,
15.32, 15,87 '90, 17.7 40, 18.54, g%%%£§4 9%8
21.36, 217.68,27224,18,34228 58, 2081,39,10229 86, 302% é@ 40,8038 305%. 43 %% 7 1y
27.58,x2794,.,28. 34, 28.54, 28.84, 29.10, 29.86, 30.02, 30 40, 30.52,
30.84, 3¢i@0° 31.94 (Fig. 8). 15 IR : 3433 (n), 2930 1753 (w), 1705
(s),15642 (W) R 164433 ((@)2931}5(3;)2 (’55)3 (WZD4B7K)S EW164286) 16 (rnlzlzﬁzl”((ﬁh)l%hez

(m 106(1w)( %51?3? 1(> 43 (m), 116(’ (m), 1061 (w‘S")864 (5)8 7%%) PEPHs8 (m), 526 (w)
(Fig. 13).

According to another feature of the present invention, there is provided a process
for the preparation of novel polymorphic Form-1 of 5-[4-[2-[N-methyl-N-(2-pyridyl)
20  amino]ethoxy]benzyllthiazolidine-2,4-dione maleate, of the formula [, having the
characteristics described earlier, which comprises:
(1) synthesizing S—[4-[2-[N—methyl-N-(Z-pyridyl)amino]ethoxy]benzyl]
thiazolidine-2 4-dione maleate, employing known methods and dissolving in ethanol,
(i)  heating the solution in a steam bath til] the solid completely dissolved,
25 | (iliy  filtering the clear solution and cooling to room temperature over a period
of 18 h,
(iv)  isolating the Form I of 5—[4-[2-[N—methy1-N—(2-pyridyl)amino]cthoxy]
benzyl]thiazolidine-2,4-dione maleate formed.
According to another feature of the present invention, there is provided a process
30  for the preparation of novel polymorphic Form-I of 5-[4-[2-[N-methyl-N-(2-
pyridyl)amino] ethoxy]benzyljthiazolidine-2,4-dione maleate, of the formula I, having the

characteristics described earlier, which comprises:



(Fig. 13). According to another feature of the present invention, there is
provided a process for the preparation of novel polynorphic Form |
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am no] et hoxy] benzyl ]t hi azol i di ne-2, 4-di one nal eate, of the formula I,

having the characteristics descri bed e rller whi ch conprises (i)
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f eat use odf fghe present invention, there is provided a process 30 for the
preparation of novel polynorphic Form 1l of 5-[4-[2-[Nnethyl-N(2-
pyri dyl ) am no](¥et hog aﬁéﬁﬂyﬁlﬁ) 11w 2065+ [di [AdNemathgl-dhe-pti dd) aeninoTetlidrg]

formul a | racter C ecr'bed earlier, which conprises:
w112/ 26%@%8}“{&8 ’)C‘bgmnf m?al‘ﬁi\??k 3 ?i )I -8- synt Ihesi Zi nlg TPrSes
5-[4-[2-[ N- met Aydording 2o pitsthelyiedard s1ahe phrosyipamarh | thbki 1%9801&%&1?31%%&5"' one

mal eat e, | oyi ng known net hods and di ssolving in acetone eating
t he sol utﬁ% CiPRCRAr&1Qs0h neyehpalymprthireF erol-11d of St 21[W-methiysdo{dred,  (iii)

f5' L]E §pl nﬁgﬁ??l)%njnlﬁg)gl gfb E'EJH %ﬂﬁ%zgﬁ)cﬁfné 9% &1%I16I; o eaEe n?(teheaitour elacivﬁavmg H’ler ' od

5-[ 4- [2 [dHaj’ﬁetehyﬂled\&e(s&iW&adlyér) armcmbetph@e@y]
benzyl ] t hi azol ldl ne- 2, 4-dione nmal eate forned. According to another feature

of the present®inv }!?ﬁm‘%%ér[é (P4 Nog ik Bl -aPWQYé)@%HOJIBéwwHEﬂpﬂbpar ation
of novel tHﬁ&M[&?{%I fhi x@dl:cgfe%éléite O%néo{nﬂ%aﬂcﬁ W‘ﬁ%@ﬁr_‘xe d%szsoilv metﬁa%/qm noj

et hoxy] benzyl ] azol i di ne- 2, 4-di‘one or miia ?ng t he
characteri sti c(s) destmahbgchm)ﬂlltwmrm awtdaahbath ifirths esid ¢dnhpisient digsdledd)g

5 [ 4- %2- [ N- et is IEI 2 [ {j m. noj et hoxy] benzyl t hi azol i di ne-
4- 8P one mal d4be, AgleRn %fah‘ Slig P 9IS SACFRTUIP s Remed |
15(||) heatigmg the solution in a steambath till the solid conpletely

di ssol ved,
(iv)  isolating the Form IIT of 5-{4-{2-[N-methyl-N-(2-pyridyl)aminoJethoxy]

benzyl]thiazolidine-2,4-dione maleate formed.
According to yet another feature of the present invention, there is provided a
20 process for the preparation of novel polymorphic Form-IV of 5-[4-[2-[N-methyl-N-(2-
pyridyl)amino] ethoxy]benzyl]thiazoﬁdine-2,4-dibne maleate of the formula I, having the
characteristics described earlier, which comprises:
@ synthesizing 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxylbenzyl]
thiazolidine-2,4-dione maleate, employing known methods and dissolving in 1,4-dioxane,
25 (11) heating the solution in a steam bath till the solid completely dissolved,
(i)  filtering the clean solution and cooling to room temperature over a period
of 18 b,
(iv)  1solating the Form IV of 5-[4-[2-[N-methyl-N-(2-pyridyl}aminoJethoxy]
benzyl]thiazolidine-2,4-dione maleate formed.
30 The stereoisomers of the compounds forming part of this invention may be
prepared by using reactants in their single enantiomeric form in the process wherever

possible or by conducting the reaction in the presence of reagents or catalysts in their
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st er eoi scireratdeyamyrandrthé sedoisomstshefdom: obforpyds Gy BYY OF BEF ds

I ncl ude us f.mcecrobial. resolution,,resolving the diastereoneric salts
forn’iﬁ V\jl)(qiolgﬁ}% © RBTEUALEERTEEC ARitel i ¢ aci d, canphor sul fonic aci d,

tartaric aci dypb %?ésleﬁt @Gktionad dvisabseephdeneusicalappipaslshsompristigr al
bases such as 5 brucine, cinchona al kal ol ds anquQﬂr dec; ilvati(éetilﬁanﬂ t he
li ke. Compoof the pebanorphisdipsmsd e ghpilfdd-HymeRetids byl nE RS  orer s,
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ot ok ed by 15 tRyasssR 0 A PR DM BRI oG, S e e B
invention.al S0, LI SARESmBrpANAE SREGUS [0 SCRNRIN-hietiyl 2OMPpYSiylY
amino]ethoxy]benzyl] thiazolidine-2,4-dione maleate, of the formula (I} and a
pharmaceutically acceptable carrier .
The pharmaceutical composition may be 1 the forms normally employed, such as

20 tablets, capsules, powders, syrups, solutions, suspensions and the like, may contain
flavourants, sweeteners etc. in suitable solid or liquid carriers or diluents, or in suitable
sterile media to form injectable solutions or suspensions. Such compositions typically
contain from 1 to 25%, preferably 1 to 15% by weight of active ingredient, the remainder
of the composition being pharmaceutically acceptable carriers, diluents or solvents.

25 The polymorphic forms of the formula (I) as defined above are clinically
administered to mammals, including man, via either oral, nasal, pulmonary, transdermal
or parenteral, rectal, depot, subcutaneous, intravenous, intraurethral, intramuscular,
intranasal, ophthalmic solution or an ointment. Administration by the oral route is
preferred, being more convenient and avoiding the possible pain and irritation of

30 injection. However, in circumstances where the patient cannot swallow the medication,
or absorption following oral administration is impaired, as by disease or other
abnormality, it is essential that the drug be administered parenterally. By either route, the
dosage is in the range of about 0.01 to about 100 mg/kg body weight of the subject per
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or absor piovaierd, el tupwi sottions sugabibhsirdahe tike.i The phaimedytiaschypdisease or
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wei ght  pesterilayqasngs ok stganednsdingl formanjeetgbls sdlwiodedr sitspensiorsnwd\wér , t he
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phar maceunEea L Baaerd P Fl e SR ah ol a0 Be BOEERTIAREC
desired d@s@@fisi The injectable solutions prepared in this manner can then be admunistered
20  intravenously, intraperitoneally, subcutaneously, or intramuscularly, with intramuscular
administration being preferred m humans.

For nasal administration, the preparation may contain the polymorphic forms of
the present invention dissolved or suspended in a liquid carrier, in particular an aqueous
carrier, for aerosol application. The carrier may contain additives such as solubilizing

25  agents, such as propylene glycol, surfactants, absorption enhancers such as lecithin
(phosphatidylcholine) or cyclodextrin or preservatives such as parabenes.

Tablets, dragees or capsules having talc and/or a carbohydrate carried binder or

the like are particularly suitable for any oral application. Preferably, carriers for tablets,

dragees or capsules include lactose, com starch and/or potato starch. A syrup or elixir

30  can be used in cases where a sweetened vehicle can be employed.




the range as descri bed above. Thus, for oral admnistration, the 7 MAR 2005
pol ymor phic formcan be 10 conbi ned with a suitable solid or I|i quih
carrierworndktirent to form capsules, tablets, powders, $¢yTUP8l/288¢ uti ons,
suspensions and the |ike. The pharnaceutlcal conpositions, may, if
desired, contain additional conponents such as flavourants, sweeteners,

excipients and the |jke. For. pare ra at.ion, the polynDrphlc
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as aqueous sohht)AqBWEMgmﬂumt sol ubl e Pag maceutical | y-acceptable acid
addition salts ££H$ |ts with base of t gconpounds. Aqueous solutions with
the active ing %Nt di ssol ved in pol hydroxylated castor oil may al so
be used for injertaklRarcpol Utions. The jong ect abl e solutions prepared in
this manner can then be adm nistered 20 intravenously, intraperitoneally,
subcut aneousl| y, 4b€aibpxymetiycasllaiosy, wi t4% & ntranuscul ar  adni ni stration
bei ng preferred humans.. For nasal istration, the preparation nmay
contain the po|§¥@?§ﬁﬂ%mF3w%§I t he pﬁggent i nvention dissol ved or
suspended in a liquid carrier, in particular an aqueous carrier, for
aerosol application. The carrier may contaln adSb es such as

sol ubilizing 25 agents, such as propyl %‘?é $actants, absorption
enhapcers suc i ( 9§$Q§f . or

pr esgﬁvatl veshrsh ”ﬁéraéfe%grlg é?J 332 12@@@@?%@2&8{&%%2%2%3ﬁgtsf ng talc
and/ or adeanpoiydradieedprashed. Mhaderedient 4tdvel 3 micenlaﬁtémélrvﬂﬂcﬂﬂleeﬁm}lﬂes
suitabl e for any or al Egllcatlo "Pref er abl é %Lrlerf { tabgﬁ £
dragees @nrd eapRirses bk lagledinsarecins ogurrars f 40 RPAHRFASH SOBEREEES Y HEh
syrup or can be used in cases where a sweetened vehicle can be
enployedaagf%%égﬂ%%'G 7 3 7 - 11 Atypical tablet production nmethod is
exenpllfled beﬂcmyApﬁmﬂhhgmdknbduction EXdgpl e: a) 1) Active ingredient 30

cr 2) Lact D 5 3) Co tarch 30 g 4) Carboxynet hyl
cel | uﬁose 44 g C?aﬂ)ﬁﬁﬂ’eg OSHAS ear at e %@ £17 MAR 2005

3) Lactose 40 g
4y Corn starch 35¢g
5) Polyvinyl pyrrolidone 35¢g
6) Magnesium stearate 15g

20

200 g for 1000 tablets

The ingredients 1-4 are uniformly moistened with an aqueous solution of 5 and
granulated after drying under reduced pressure. Ingredient 6 is added and granules are
compressed by a tabletting machine to prepare 1000 tablets containing 30 mg of

25 ingredient 1.

The present invention is described in detail in the examples given below which are
provided by way of illustration only and therefore should not be construe:,d to limit the
scope of the invention.

EXAMPLES
30 Example-1

A mixture of 5-{4-[2- [N—methyl—N—(E-pyudyl)ammo]ethoxy]benzyl]thlazohdme-
2,4-dione (69 g, 0.19 M) and maleic acid (22.8 g, 0.19 M) was heated under reflux while
stirring in iso-propanol (1.0 L) until a clear solution was obtained (1-2 b). The reaction




PCT/ LI SO /29896 200 g for 1000 tablets 10 fhe ingredients | to 3 arld MAR 2005
unifornly blended with water and granulated after dryin Jygduced
pressur"é&“‘l“ﬁ(é'ji’ ngredient 4 and 5 are mxed well with thegglrljg%ﬁ{fze%@dand
conpressed by a tabletting nmachine to prepare 1000 tabl ets each cont ai ni ng
30 nc, of active ingredient. b) 1) Actdve ingredient 30 g 15 2) Calcium

phosphat 1145t 8520 K3 TheEkhitdlo dfeltyieny
pyrrol | d%%qgi&flg?)wgg?gk/gglﬁgg{?ruﬁ]hg?g%%?eﬁﬁl. 5 g 20 200 ggfoor 1000 tablets

The i ngragitelins chdipansd was fibbensilyw adied vathado-wrepangh(Zax U8 gd) ansl pati dkerof 5

and granul ated after L under reduced pr Angredi,ent 6 i s added
and gran@l’é?‘g%?’é) d%%ﬁ{%é’ésg‘ngtg %@H@Fﬂ%ﬁ”ﬁg@ﬁ geyfeggprsgﬁ’ ire 1000
tablets containing 30 mg of 25 ingpgdipn—3. The present invention is
described in detail in the exanples given bel ow which are_ provided by way

of i19 ustrati b @by Sdhd2 {NenehprN-CHoaidtasinplathesybepadihegolidng£.4 he
f the i t. .+ 30 ,EXAVPLES -+ i :
S The T 2 FREEARATE RPEDeA T HEA e mn T ha ) By RS BB i 10 i one

(69 g, OpiH9 NPhamed Rk 8icamanitidti(128s Sl codnpld@lyNtissased eBicadeanndiakion ef | ux
while stirring in iso-propanol (1.0 L) until a clear solution was .

obt ai nedwgsattovayd toieel odE PR neriodrfH SApiosyiol Y931 of 597 epurepalymogeiic
1129896 - 12 ' AR .20 h.
The whi t EoF81 BF 3 LT Nt R P RS DabEnd bl oepa | hla Db oD A8, |

i SO-1y opagAfate( 3 x 100 M) and pet. ether (2 x 100 ml) dried to furnish

white to off-white product (84.5 g;_Yield : 92%.
Example - 3

1 g of the 3-[4-[2-{N-methyl-N-(2-pyridyl)amino]ethoxyjbenzyljthiazolidine-2,4-
dione maleate obtained by the process as described in Example-1 was taken in 50 ml
acetone and heated on a steam bath till the solid completely dissolved. The solution was
15 atlowed to cool to RT over a period of 18 h to yield 60% of > 99% pure polymorphic
Form 1T of 5-{4-[2-[N-methyl-N-(2-pyridyt)aminoJethoxy]benzyl]thiazolidine-2,4-d1one
maleate.
Example -4
1 g of the 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethox y]benzyl]thiazolidine-2,4-
20  dione maleate obtained by the process as described in Example-1 was dissolved in 10 ml
of methanol and heated on a steam bath till the solid completely dissolved. The clear
solution was filtered and allowed to cool to RT over a period of 18 h to yield 75% of >
99% pure polymorphic Form III of 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]
benzyl] thiazolidine-2,4-dione maleate.
25 i Example — 5
1 g of the 5-[4-[2-[N-methyl-N-(2-pyridyljamino]ethoxy]benzyl]thiazolidine-2,4-
dione maleate obtained by the process as described in Example-1 was taken in 10 ml 1,4-
dioxane and heated on a steam bath till the solid completely dissolved. The clear solution
was allowed to cool to RT over a period of 18 h to yield 70% of > 99% pure polymorphic
30  Form IV of 5-{4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]benzyli]thiazolidine-2,4-dione

maleate,



Exanple.- 2 5 1 g of the 5-[4-[2-[N-ni.ethyl - N-(2-pyridyl)anino] @ "R 2005
et hoxy] benzyl ]t hi azol i di ne-2, 4- di oneldml eate obtained by the process as
described in Exanple-I was taken in 10 mM EtOH and heated on a steam bath
till the solid conpletely dissolved. The clear solution was allowed to
cool over a period of 1 S h to yield 80% of >99% pure pol ynorphic
Form {:ngﬁ\l'-‘s

5-14-[2-[ N-mret hyl - N- ( 2- pyri dyl ) am no] et hoxy] benzyl ]t hi azol i di ne- 2, 4-di one
10 mal eate. Exanple ---

f h )
b A1 5ol NATBRIBERRIE Zoppr el Vel e b ST RolsBP e - 2, 4-
d | bed Ex | | t ak
S0 Rz RNk g RRIEHE ERInE RIS PPY e Sl 18 complotel y

di ssol ved. The s on was 15 allowed to cool to RT over a period of 18 h
to yield 60% of 3 99%jpure polynorphic FormlIl of,

5-14-[2-[ N-nret hyll - N- £2- pyri dyl camn Q] et hoxy] bengyl ] t hi azmlandi ne- 2, 4- di one
mal eat e. Exanpl e N4 NW | - N-(24pyridyl)am no

| et hoxy] benzyl ] t hi azol i dii ne- 2, 4- 2 wobt ailned by th® process
as described in Exanpl e was di ssohwed w0 A0~g” of anol and heat ed
on a steambath till the solid conpletely dissd|ved. The €P84r solution
was filtered and allowed to cool to RT over a period of 18 h to yield 75%
of > 99% pure p hi ¢ Form| 0

5- [ 4- BBE [hﬁ-"l‘ﬂﬂﬂ %-(‘%glp%ntﬁw% ng%éry endcithergneaﬂ?? .53°C and an onset at

t hi azghighepe- 2, 4-di one mal eate. 25 Exanple -- 5 1 g of the

5-14-[2-[ N- et hyI N- (2- pyri dyl )am no] ethoxy]benzyl]thiazolidine-2, 4-

di one mal eate obtai ned by the process as described in Exanple-1 was taken

in10.mM 1,4- djio ad_onna Ry _BRhL D dcorrpletely
di ssolzved Arﬂglghég spaﬁfm} F%ﬁgmgr[a 3@@% g?@gnéyﬂtdénﬁ&_ﬁ!_%gﬁgwa period of
18 h penyyiththz60dinef2 2-86fe maleatﬁohymgﬂhedomlﬁdr m |V of
S-[4-[2-[N-nethyl - N-(2-pyridyl)am no] ethoxy]benzyl]thiazolidine-2,4-dione

mal eate. 17 MAR r13 CLAIMS: 1. Apolyrmrphlc Form | of
5-[4-[2-[N-neth -N-( -pyrldyl)amno]ethoxy]

benzyl ]t hi azol i S havi ngS f mJI a I
CH3
COOH

and having a differential scanning calorimetry endotherm at 127.67°C and an onset at
123.17°C.

3. A polymorphic Form {1l of 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]-

benzyljthiazolidine-2,4-dione maleate having the formula |

@ /\/ ’{ (COC}H

COOH

(h




COOH COCH (1) and having a differential scanning calorinetry e at
100. 53C and an onset at 88.65C. 2. A4ol ynorphic Form Il of r”ﬂPME}?ﬁm

- 5-[4-[2-[ N-net hyl - N-(2- pyri dyl ) am no] et hoxy] -

benzyl ]t hi azol i di ne- 2, 4-di one nal eate, having the formula | NNI1 CH3 (1)

0 and having a differential scanning, calori r dot

an onset aﬁm@ﬁ‘é'.”@ﬁ.g' rendia] SEIHBINK éorﬁrgg{wiéﬁiog}e?& SRS IR ahialar 7C AN
5- [ 4- §selt Mt ARDIACEN (2- pyr i dyl ) ami no] et hoxy] -

benzyl ]t hi azol i di ne- 2, 4-di one nal eate having the formula | CH3 (E) -14 17
MAR 21U5 and having a differential scanning calorinetry endotherm at

126.4]1C an 1A W b
- - 2- | 1R BOREC SBhm e RSy BB e had by
benzypdhRjijanardlitine224-diaticomalaméb clad\eng tee forgiutde fornula | CH3 COOH  COOH
(1) and having a differential scanning calorinmetry endothermat 125, 39C
and an onset at 1 03C. 5. A process for the preparation of pol ynorphic
Form 1l of 5-[4- |2-[N—nethy| -N-(2- pyridyl) am no]p
et hoxy] benzyl | t hi.azetidi , 8- ch conpy¥¥¥s (i) mixing
5-[4-[2-[ N-net hyl -“N—(Z-Tﬁyri dyl) ar bevzyl] thiazolidi Uz

NH

COOCH

and having a differential scanning calorimetry endotherm at 125.39°C and an onset at

121.03°C.

5. A process for the preparation of polymorphic Form | of 5-[4-[2-[N-methyl-N-(2-
pyridyl) amino] ethoxylbenzyl]thiazolidine-2,4-dione maleate, which comprises

0 mixing 5-[4-[2-[N-methyl-N-(2-pyridyl) arninolethoxy]benzyl] thiazolidine-
2 4-dione maleate with ethanol,

(i}  heating the mixture to form a solution,

(i)  cooling to room temperature, and

(iv) recovering crystals of Form | of 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]-

ethoxy]benzyl]thiazolidine-2,4-dione maleate.

6. A process for the preparation of polymorphic Form |l of 5-[4-[2-[N-methyl N-(2-
pyridylyamino]ethoxylbenzyl]thiazolidine-2,4-dione maleate, which comprises:

(i) mixing 5-[4-[2-[N-methyi-N-(2-pyridyl)amino]ethoxylbenzyl] thiazolidine-
2,4-dione maleate with acetone,

(i) heating the mixture to form a solution,

(i)  cooling to room temperature, and

(iv}  recovering crystals of Form I} of 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]-

ethoxy]benzyljthiazolidine-2,4-dione maleate.



2,4-dione maleate with ethanol, (ii) heating the mxture to forma
solution, (iii) cooling to roomtenpegature, and (iv) recovering cry@tzzﬁﬁ%
~of Form1 of 5-[4-[2-[N-nmethyl-N(2-pyridyl)amno]-

et hoxy] benzyl ]t hi azol i di ne- 2, 4-di one nal eate_ 6. A process for t he

R MR e MR ST e
conprj ?rﬁc&;lne_l%g]@iﬁgf\gbén%\ﬁw&%z&%lH@chdechN‘e(r%a@érté C\Mhﬂ:ﬁrﬂdﬁ‘ﬂdrﬁéﬁoxﬂ benzyl ]

t hi az eate with acetone, (i) heating the m xture to
forma sol (i}i onmixi(n'g|5 j4- [:?eEN—mr&jhyIeNﬂamﬂﬂémﬂ‘aﬂ@ﬂ@wﬁ?ﬁdZf(lﬂth)az’tﬁédmﬁe?—i“ng
crystal s of {:ormll 5- 4[2[N—rrethy| N- (2- pyridyl)am no] -

et hoxa]%‘@r{’é? %%%T”?H] Lo 4-dione naleate. -15 1 7 MAR 2095 7. A

process fO iyt hehlééﬁﬁ IR haRues toRI@EphitionForm 111 of 5-[4-[2-[N
met hyl - - pyri d?/ am no] et hoxy] benzyld] t hi azol i di ne-2, 4-di one nul eat e,
ing

whi ch corrp(|||1gescop tﬁ;@cn@temperature an
o L4 (2 [ NPt sV et LA dar eI EL X DAgR N Ikandhjilyerdng- i one

rraleatevm eatin asolutlon (i)

cool i Behdxg|deryireansidaiei2 gi-diand rﬁale)atef.ecoverl ng cr yst als of Formlll of
5-14-[2-[ N-net hyl - N-(2-pyri dyl )am no] -
et hoxy] benzyl ] t hi azoI i di ne 2,4-dione mal eate. 8. A process for the

prepagat i on, g &Pz{g‘e Qtih! oY g rﬁor[o‘ﬂﬂc[ Izor[nNIV%ﬂ’ Isy[l4 (B[ fmethyl-N-(2-

pyrldyr)amn thIaZO|I I ne- 2, 4-di one nal eate, which
conpr |p$edy1§ar)1mm]a(mngy]benzyl]thlazolqd|ne -2 4 dione maleate, which comprises:

5-[4-]2- N- t hyl - N-

rral[ eaEe [ h 1y 'Xmgféé‘ﬂ'ﬁ' 'ﬁ%’%tﬁ T ]Zrﬁdn%ﬁéb%%ur e&pi)b%?ﬁ& mééz%ﬁ AE? glrfpne
(iii) d‘?&ﬁi m@,gaétg WaRmM, 4.@@@&@ ure, and (iv) recovering crystals of FormlV
of 5-T4-[2-] N met hyl - N-(2-p |dyl)amno -. ethoxy] benzyl ] t hi azol i di ne- 2, 4-

di one mal eédi)e_ @eaﬂnﬁﬁﬁﬂﬁﬁé i€ it B FP8YN on prepared by conbi ning of

any of pol f
5-[4-[2-] il hy O%M‘@‘S r'r‘ij/‘jrﬂh&'gﬁ"liaa}r%t%oﬁ @oxy] benzyl ] t hi azol i di ne- 2, 4-
(iv)  recovering crystals of Form 1V of 5-[4-[2-[N-methyl-N-(2- pyrldyl)ammo]

ethoxy]benzyllthiazolidine-2,4- dione maieate.

9. A pharmaceutical compasition prepared by combining of any of polymorphic
Forms | to IV of 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]benzyl]thiazolidine-2,4-
dione maleate of the formula (1) with a pharmaceutically acceptable carrier, diluent,

excipient or solvate.

10.  The pharmaceutical composition of claim 8, which is in the form of a tablet,

capsule, powder, syrup, solution or suspension.

11.  The polymorphic form of claim 1, having an X-ray powder diffraction pattern
comprising peaks at 26 angles of 10.90, 14.54, 15.96, 18.46, 18.60, 19.76, 20.72,
21.84, 22.36, 22.46, 23.90, 24.04, 24.72, 25.30, 25.98, 27.44, and 29.70 degrees.



dione mal eate of the forrmula (I) with a pharmaceutically accept PPWR 2005
carrier, diluent, excipient or solvagyg. 10. The pharmaceuti cal
conposition of claim9, which is in the formof a tablet, capsule,
powder, syrup, soluti on or suspension. 11. The polynorphic formof claim
1, haV| ng an X-r fracti atter risin s at 20

di f
angl e$2of Ibeé’@'y%ﬁ OrI?S‘ !96C|a'f§314 avipg aémer@gergngc?r@n?g sp%%grugh 22. 36,
22. 46 @% gﬂg 1;&9%@# 3?4‘1%57%99?523% %@81,70371620 sl 2670 1@%@ qes7 -16 17

MAR 180 yrmrphlcformo claim 1, having ‘an infrared

absor pt 6 B&heE4r, Jrh? 6oApandBAg quedks at 3435, 2997, 2773, 1750, 1701,
1620, 1510, 1362, 1332, 1237, 1165, 864, 764, 717, 654, and 540 cm 1. 13.
The pol ynor phic form of claim 2, having an X-ray povvder diffraction

patteqn  CORBIHoHMOrpRaksmbf caalrﬁllzgh@ﬁlngfarBX%y&vﬁfbrlﬂﬁr@@tloﬂt%aﬁ@m 22. 30,
23.40, 23.62, 24.80, 25.10, 25.8 29. 30, 29.54 22@84 and

33. 26c0Egriews. perks atd paglﬁmf&ﬁ%ﬁicﬂrorﬁ %Pﬁc1%12|91 22. 30030 o3 PRt
b t 7, 2720, 1751,
I L b N P TTTY
1162, 1067, 1031, 865, 773, 713, 667, 576, and 539 cm 1. 15. The
I NET LR N T e Lo R A
18. GOCO%@%@T%@%% 3@234 025044, 2260 0@75126765, 1881 36 18Mb733.19Q 1,

[ yno

degr ees rphic formo cl'aim 3, having an i nfrared
absorp’aﬂﬂamii&féct&ﬁﬂmwérrﬂ%é; et hebdds, ét1624?@572‘91ﬁ91 86538731743, 6670476,
1641, 1%]5 513 1464, 1352, 1244, 1178, 1069, 862, 777, 717, 657, and
589 chf’ MThe pol ymor phic formof claim4, having an X-ray powder
diffraction pattern conprising peaks at 20 angl es of 7.4, 8.8, 9.54,
14.98, 15.32, 15.82, 16.90, 17.70, 18,40, 18.54, 19.0 19 72, 20.22,
20. 481521. 36 palywepto fargt obolagy 3. having anX-rey Powdersdifraghioggatisgn g

27.00 §68§124294]Sﬁ} 1%98§61? 9. 9860, 39.910,
30. 52C0§é”§ﬁ‘g @% %Oat %aﬁéres,?c% ﬁé%r%es . e 'pol ymorphic formof claim
4, ha\ZBn:'g)@5@@1f25&4éd2®.@§02ﬁ1380r28$33éandﬂﬁ 96@*@1@@ ng peaks at 3433, 2930,
1753, 1705, 1642, 1617, 1512, 1467, 1351, 1244, 1162, 1061, 864, 765,

714, 658, and 526 cm 1.
16.  The polymorphic form of claim 3, having an infrared absorption spectrum

comprising peaks at 3429, 2949, 2738, 1747, 1704, 1641, 1617, 1513, 1464, 1352,
1244, 1178, 1069, 862, 777, 717, 657, and 589 cm™".

17.  The polymorphic form of claim 4, having an X-ray powder diffraction pattern
comprising peaks at 20 angles of 7.4, 8.8, 9.54, 14.98, 15.32, 15.82, 16.90, 17.70,
18.40, 18.54, 19.08, 19.72, 20.22, 20.48, 21.36, 21.66, 22.18, 22.58, 23.32, 23.96,
24.52 25.38, 26.48, 27.00, 27.58, 27.94, 28.34, 28.54, 28.84, 29.10, 29.86, 30.02,
30.40, 30.52, 30.84, 31.40, and 31.94 degrees.

18.  The polymorphic form of claim 4, having an infrared absorption spectrum
comprising peaks at 3433, 2930, 1753, 1705, 1642, 1617, 1512, 1467, 1351, 1244,
1162, 1061, 864, 765, 714, 658, and 526 cm”".






